Mechanisms underlying antinociception provoked by heterosegmental noxious stimulation in the rat tail-flick test.
Physiological studies were conducted to examine the effects of noxious stimulation of one hindpaw or one forepaw on the latency of the withdrawal reflex in the tail-flick test in lightly anesthetized spinally intact or transected rats. Male Sprague-Dawley rats were anesthetized with an intraperitoneal injection of a mixture of Na-pentobarbital (20 mg/kg) and chloral hydrate (120 mg/kg). After baseline readings were taken in the tail-flick test, the effects of various noxious stimuli applied to remote body regions were assessed. The noxious stimuli included unilateral or bilateral hindpaw or unilateral forepaw thermal (immersion in water at 55 degrees C for 90 s), unilateral or bilateral chemical (subcutaneous hindpaw injection of 50 microliters of 5% formalin) and unilateral or bilateral mechanical (pinch with clamp exerting a force of 14.75 or 27 N) stimulation. Bilateral chemical and thermal, and unilateral thermal stimulation induced an antinociceptive response, consisting of an increase in tail-flick latency, peaking at 30 s after stimulation. Recovery to baseline levels occurred over the next 3-6 min. The antinociceptive effect of noxious thermal stimulation was attenuated or absent in chronically spinalized animals (T6/7) following hindpaw or forepaw immersion, respectively. Noxious mechanical stimulation had no effect on tail-flick latency. The data provide evidence that a noxious thermal or chemical stimulus produces a heterosegmental antinociceptive effect which is mediated in part via a supraspinal mechanism and in part via a local spinal mechanism.(ABSTRACT TRUNCATED AT 250 WORDS)